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Description

[0001] The present invention relates to an apparatus
and method for cooling the cutting means in logs cutting
machines.

[0002] Itis known that logs cutting machines are used
in the paper converting industry to subdivide paper logs
into rolls whose length is less than that of the paper logs,
i.e. into marketable standard paper rolls. The subdivision
of the paper logs is carried out by means of cuts executed
orthogonally to their longitudinal axis.

[0003] A conventional logs cutting machine comprises
a bearing platform provided with guide channels along
which the one or more paper logs to be cut are positioned,
means for intermittently advance the paper logs along
said guide channels, a retaining unit for retaining the pa-
per logs during cutting, and cutting means with a blade
mounted on a rotating arm. In practice, each paper log
is made to advance along the respective guide channel
and stopped in a position apt to execute the cut in cor-
respondence to the retaining unit. Examples of cutting
machines working according to this operative scheme
are disclosed in EP 982104, WO 2006/126226 and US
3905260.

[0004] During the very cutting step, the blade is subject
to heating and it is consequently subject to deformations
which imply undesired vibrations of the same, so that the
cut of the paper log is not perfect.

[0005] In order to reduce at the minimum the negative
effects of the blade heating, several cooling systems are
adopted.

[0006] A known cooling method consists in cooling the
entire cutting station, which is enclosed in a safety box
provided to avoid the entrance of the human operators
within the blade operating area. This method implies high
energy consumption, thus resulting not compatible with
the current production needs, since the cooling involves
not only the blade but all the space delimited by the safety
cabin.

[0007] Another known cooling method consists in pro-
viding a series of nozzles on the blade-holding arm, the
nozzles being destined to inject air on the blade surface
to obtain its cooling. This solution is quite complex from
a mechanical point of view.

[0008] US 2005/0034502 discloses a method for cool-
ing a saw blade which is suitable for cutting haper logs
at though intented for cutting aluminium logs. It is the
base of the preamble of claim 1.

[0009] The main aim of the present invention is to pro-
vide a very simple, efficient and cheap cooling system.
[0010] These results have been achieved, according
to the present invention, by providing a method having
the features described in the independent claim. Further
features of the present invention are the subject of the
dependent claims.

[0011] Thanks to the present invention, it is possible
to provide for the cooling of the cutting means in a more
efficient way, with simple, cheap and reliable apparatus,
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ensuring reduced energy consumption and a high work-
ing regularity. Furthermore, the blade surface portion in-
stantaneously subject to cooling is relatively high.
[0012] These and further advantages and character-
istics of the present invention will be best understood by
anyone skilled in the art from a reading of the following
description in conjunction with the attached drawings,
given as a practical exemplification of the invention, but
not to be considered in a limitative sense, wherein:

- Fig.1 is a schematic front view of a paper cutting
machine in correspondence to the cutting station,
wherein the cutting means comprise an orbital blade;

- Fig.2 is a schematic section view along line A-A of
Fig.1;

- Fig.3 is an enlarged detail of Fig.3;

- Fig.4 is an enlarged detail of Fig.4, wherein the
dashed area represents the blade surface portion
instantaneously subject to cooling.

[0013] An apparatus according to the present inven-
tion can be used, for example, in a paper logs cutting
machine comprising means for guiding and advancing
the logs (1) on a bearing horizontal base or platform (2),
and cutting means, disposed and acting in a respective
station (ST) of the machine (3) to cut each log orthogo-
nally to the longitudinal axis thereof. In the example
shown in Fig.1 said cutting means comprise an orbital
blade (4) mounted on an arm (5) which moves the blade
(4) along a circular path having a predetermined radius.
At each revolution of the blade (4), the latter intercepts
alog (1) retained in the cutting station (ST) by a retaining
mechanism (not shown in the drawings), thus cutting the
log orthogonally to its longitudinal axis. After each cut,
the log (1) is advanced along the platform (2) to push
forward the small roll thus obtained and to prepare the
same log to the subsequent cut. A paper logs cutting
machine of this type is known to those skilled in the art
of paper converting.

[0014] Therefore, it is not described in further details.
An apparatus according to the present invention com-
prises a structure (6) whose walls delimit a space (60)
which surrounds the path followed by the blade (4)and
in which a cooling fluid is injected.

[0015] In practice, according to the example shown in
the appended drawings, the said structure (6) is made
by a carter with a lower interruption (to allow the posi-
tioning of the paper logs in the cutting position) which
surrounds the blade (4) when the latter rotates about the
axis (x) ofthe arm (5), thus delimiting a space surrounding
the path of the blade (4) driven by the arm (5), in which
space a cooling fluid is injected.

[0016] In other words, the said structure (6) delimits a
channel inside which a cooling fluid is injected, the cool-
ing fluid being thus confined close to the path followed
by the blade (4). There is always a portion of the blade
(4) inside the said channel. In Fig.4 the dashed part (40)
represents the surface portion of the blade (4) instanta-
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neously subject to cooling. It is noted that there is always
a relevant part (40) of the blade (4) subject to the action
of the cooling fluid confined in the space surrounding the
blade (4) along the path followed by the latter.

[0017] With reference to the example shown in the ap-
pended drawings, the said structure (6) comprises two
side walls (61) oriented parallel to the blade (4) and to
the path followed by the same blade, a peripheral edge
(62) interrupted in correspondence to the platform (2),
i.e. interrupted in correspondence to a zone where the
logs are in the cutting position, and, on the inner side of
each side wall (61), an appendix (63) which is oriented
towards the inside of the structure itself and which locally
reduces the transverse section of the structure without
contacting the respective flank of the blade. In this way,
the cooling fluid can exit from the channel-shaped space
(60) flowing between the flanks of the blade (4) and the
said appendixes (63). As shown in Fig.1, each of said
walls (61) has a curvilinear inner side (64) whose radius
is equal to the length of the arm (5) supporting the blade
(4), said inner side (64) being interrupted on its lower part
to allow the correct positioning of the logs (1) to be cut
on the platform (2). The said inner side (64) is prolonged
downwardly by a substantially vertical portion (66) of the
wall (61) connecting it with the external side (65) of the
same wall (61). In practice, each wall (61) features an
external side (65) surrounding the circular path followed
by the blade (4) moved by the arm (5), an internal concave
side (64) enclosing the area within which the arm (5) ro-
tates, and portion (66) connecting the said external and
internal sides, said portion (66) being lateral to the plat-
form (2). The concavity of the said inner side (64) faces
the platform (2), i.e. the logs (1) positioned on the latter.
While rotating about the axis (x), the arm (5) moves within
an area which is peripherally delimited by the curvilinear
sides (64) of the walls (61) and, in part, by the platform
(2). Since the blade (4) is mounted on the free end of the
arm (5), a portion (40) of the blade (4) always moves
within the cooled channel-shaped space (60) delimited
by the walls (61).

[0018] In Fig.1 the arrow "D" denotes the rotation of
the arm (5).
[0019] Forexample, the cooling fluid can be air coming

from a cooling unit (7) and injected in the space (60)
through a plurality of sleeves (70) connected to the cool-
ing unit (7) through respective conduits (71).

[0020] The cooling unit(7) can be of any type available
on the market.
[0021] In Fig.1 the arrows "F" denote the flow of the

cooling air entered in the space (60) delimited by the
structure (6). As shown in the same scheme, the cooling
fluid can be entered in the space (60) directing it against
the blade (4) moved by the arm (5).

[0022] A fluid return line can be provided, connecting
the space (60) with the cooling unit (70) through a re-
spective conduit (72).

[0023] An operative method according to the present
invention provides for the cooling of the blade used to
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cut the paper logs by injecting a cooling fluid in a confined
space surrounding the path followed by the blade.
[0024] Thanks to the present invention, the blade (4)
moves within a cooled space whose small dimension im-
plies a reduced energy consumption.

[0025] Practically, all the construction details may vary
in any equivalent way as far as the shape, dimensions,
elements disposition, nature of the used materials are
concerned, without nevertheless departing from the
scope of the adopted solution idea and, thereby, remain-
ing within the limits of the protection granted to the
present patent.

Claims

1. Method for cooling the cutting means of paper logs
cutting machines comprising the cooling of the said
cutting means by injecting a cooling fluid in a con-
fined space surrounding the path followed by the
same cutting means, characterized in that the cool-
ing fluid is air coming from an air cooling unit (7)
which is injected in the said channel (60) by means
of a plurality of sleeves (70) connected to the cooling
unit by means of respective conduits (71).

2. Method according to claim 1 characterized in that
the cooling fluid is injected in said confined space
against the direction followed by the cutting means.

3. Method according to claim 1 characterized in that
the said confined space is delimited by a channel
(60) surrounding the cutting means, the cooling fluid
being injected in said channel.

4. Method according to claim 1 characterized in that
the said cutting means comprise an orbital blade (4)
and in that the said channel (60) surrounds the path
followed by the blade (4).

5. Method according to claim 1 characterized in that
the said channel (60) is constituted by a structure (6)
comprising two side walls oriented parallel to the
path followed by the same blade, a peripheral edge
(62) interrupted in correspondence to a zone where
the logs are ready to be cut, and, on the inner side
of each side wall (61), an appendix (63).

6. Method according to claim 1 characterized in that
the said channel exhibits an exit section for the cool-
ing fluid.

Patentanspriiche
1. Verfahren zum Kuhlen der Schneideeinrichtungen

einer Schneidemaschine fiir Papierrollen, welches
das Kuhlen dieser Schneideeinrichtungen durch das
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Einspeisen eines Kihlfluids in einen begrenzten
Raum umfasst, der den Weg umgibt, auf dem sich
die Schneideeinrichtungen bewegen, dadurch ge-
kennzeichnet, dass das Kiihlfluid Luft ist, das von
einer Luft-Klhlungseinheit (7) kommt, und die in ei-
nen Kanal (60) mit Hilfe einer Vielzahl von Buchsen
(70) eingespeist wird, die mit der Kiihleinheit durch
entsprechende Leitungen (71) verbunden sind.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Kuhlfluid in den umgrenzten
Raum entgegen der Richtung eingespeist wird, in
der sich die Schneideeinrichtungen bewegen.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der umgrenzte Raum durch einen
Kanal (60) begrenzt ist, der die Schneideeinrichtun-
gen umgibt, wobei das Kihlfluid in diesen Kanal ein-
gespeist wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Schneideeinrichtungen eine
kreisformige Klinge (4) umfassen, und dass der Ka-
nal (60) den Weg umschliel3t, auf dem sich die Klinge
(4) bewegt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Kanal (60) von einer Struktur (6)
gebildet wird, die folgendes umfasst: zwei Seiten-
wande, die parallel zu dem Weg ausgerichtet sind,
auf dem sich die Klinge bewegt, einen peripheren
Rand (62), der im Bereich einer Zone unterbrochen
ist, in der die Rollen zum Schneiden bereitstehen,
und, auf der inneren Seite einer jeden Seitenwand
(61), einen Fortsatz (63).

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Kanal einen Ausgangsabschnitt
fur das Kuhlfluid aufweist.

Revendications

Méthode pour le refroidissement des moyens de
coupe des logs dans des machines trongonneuses
comprenant le refroidissement desdits moyens de
coupe parimmiscions d’'un fluide réfrigérant dans un
espace de confinement autour a la trajectoire suivie
par les mémes moyens de coupe, caractérisé en
ce que le fluide réfrigérant est de I'air provenant par
une unité de réfrigération (7) et introduite dans ledit
canal (60) aumoyen de plusieurs embouts (70) reliés
a 'unité par des conduits relatifs (71).

Méthode selon la revendication 1 caractérisé en ce
que le fluide réfrigérant est introduit dans ledit es-
pace de confinement en contre-courant par rapport
au sens de mouvement des moyens de coupe.
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3.

Méthode selon la revendication 1 caractérisé en ce
que ledit espace de confinement est délimité par un
canal (60) qui entoure lesdits moyens de coupe et
dans lequel est introduit le fluide réfrigérant.

Méthode selon la revendication 1 caractérisé en ce
que lesdits moyens de coupe comprennent une la-
me orbitale (4) et en ce que ledit canal (60) est dé-
veloppé autour a la trajectoire suivie par la lame (4).

Méthode selon la revendication 1 caractérisé en ce
que ledit canal (60) est défini par une structure (6)
comprenant deux parois latérales (61) orientées pa-
rallélement a la trajectoire suivie par les moyens de
coupe, un bord périmétral (62) interrompu en cor-
respondance d’'une zone de positionnement des
logs en assiette de coupe, et, sur le c6té interne de
chacune desdites parois latérales (61), un appendi-
ce respectif (63).

Méthode selon la revendication 1 caractérisé en ce
que ledit canal (60) présente une sortie pour le fluide
réfrigérant.
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